Policy makers and regulators have devoted much effort to reforms aimed at improving financial stability in response to lessons from the 2007-09 crisis. At the same time, much effort has also been directed to promoting greater financial inclusion as an enabler of equal opportunity. To some extent, these endeavors have been exerted in silos, neglecting the possibility that financial inclusion and financial stability could be significantly intertwined, positively or negatively.
Introduction
Both financial inclusion and financial stability are high on international policy makers' agenda. For instance, the G-20 has called for global commitments to both advancing financial inclusion (the Maya Declaration and the Global Partnership for Financial Inclusion) and enhancing financial stability (the Financial Stability Board, Basel III Implementation, and other regulatory reforms). One challenge is that there can be important policy trade-offs between the two objectives. For instance, a rapid increase in financial inclusion in credit can impair financial stability, because not everyone is creditworthy or can handle credit responsibly-as illustrated in the last decade by the subprime mortgage crisis in the United States and the Andhra Pradesh microfinance crisis in India. In addition, trade-offs between inclusion and stability could arise as an unintended consequence of bad or badly implemented polices. At the same time, advancing financial inclusion in the use of electronic payments, deposits, or insurance may not directly impair financial stability. Moreover, there may be important synergies between inclusion and stability. For example, a broader use of financial services could help financial institutions diversify risks and aid stability. Similarly, financial stability can enhance trust in financial systems and the use of financial services. It follows that understanding the synergies and trade-offs is paramount for policy makers who strive to advance financial inclusion and stability in tandem.
Ignoring interlinkages in advancing financial inclusion and stability could result in suboptimal outcomes, namely costly financial crises or continued financial exclusion. Central bankers and other policy makers are especially interested in the trade-offs and synergies in advancing financial inclusion and stability. Policy makers have increasingly taken on mandates, tasks, and public commitments on financial stability (Bank for International Settlements, 2011; . At the same time, countries increasingly prepare and implement financial inclusion strategies (Pearce and Ortega, 2012; World Bank 2014) , and central bankers are often asked to lead these efforts. For these reasons, new evidence is needed on the nexus between financial inclusion and stability, and the trade-offs and synergies that could characterize it. Does advancing financial inclusion always endanger financial stability? Does this relationship differ between inclusion of firms versus households, and across different measures of stability? How does the overall country context and policy framework affect the trade-off between financial inclusion and stability? We answer these questions by providing a conceptual framework for studying the nexus between the two policy objectives and estimating empirically the association between financial inclusion and stability. We select a range of empirical indicators that measure the two concepts of interest: financial stability and financial inclusion. We use correlations and other (non-parametric) tools to study the dependence between the measures of financial inclusion and stability. We find that on average, financial inclusion and financial stability are negatively correlated, and thus linked more through trade-offs than synergies. However, the distribution around this average correlation is dispersed and bimodal, and it has fat tails. These findings suggest that while trade-offs could dominate the inclusion-stability nexus, synergies could arise with almost equally high probability.
When disaggregating the inclusion-stability nexus by type of financial service, economic agent, and stability dimension, we find that financial inclusion could produce synergies and mitigate medium instability and expected losses of the financial sector-such as help reduce the ratio of NPLs to total loans, and the volatility of deposit growth and deposit rate. We also show that financial inclusion, in particular extensive use of credit by individuals, can create tail risks, be more correlated with unexpected losses of the financial system (diminished capital and liquidity buffers), and ultimately be associated with banking crises. From the various country characteristics considered, the inclusion-stability nexus is most influenced by financial openness, fiscal freedom, education, and the depth of credit information systems. While financial openness introduces or increases trade-offs between inclusion and stability, fiscal freedom, education, and credit information depth help generate synergies between the two outcomes. Particularly if financial policy aims to advance the financial inclusion of individuals, complementary policies to deepen credit information systems could help mitigate the estimated trade-offs with financial stability.
The remainder of the paper proceeds as follows. Section 2 briefly summarizes the relevant literature. Section 3 defines the concepts and specifies the measures used in the analysis. Section 4 presents the conceptual framework and the analytical approach. Section 5 discusses the results and Section 6 concludes.
Literature Review
The literature on the nexus between financial inclusion and financial stability is relatively thin, and provides contradicting views on how these outcomes are related. One view sees financial inclusion as having limited importance for systemic risk, as greater inclusion entails numerous exposures of limited amounts that are fairly manageable with existing prudential tools (Hannig and Jansen, 2010) . Nevertheless, financial inclusion may generate issues for central banks, as it affects the transmission of monetary policy and has an impact on financial stability (Mehrotra and Yetman, 2015) . Another view is that greater financial inclusion through irresponsibly rapid credit growth poses risks for financial stability (Mehrotra and Yetman, 2015) . The quick expansion of unregulated parts of the financial system might also impair the stability of regulated financial intermediaries. The benefits of participation in good times can turn into negative externalities in bad times (De la Torre et al., 2013) .
There is also a view that financial inclusion can enhance stability directly (Hawkins, 2006; Han and Melecky, 2013) and indirectly (Claessens, 2006) . Hawkins (2006) argues that promoting access to finance enhances financial stability both in the short and in the long run. For instance, to improve access and stability at the same time, the author suggests a tiered banking system where different types of banks perform a restricted number of services (e.g., deposit banks). Prasad (2010) posits that higher financial inclusion in savings enhances the financing of domestic investments by decreasing reliance on foreign financing, thus leading to greater stability. Han and Melecky (2013) find that a 10 percent increase in the use of deposits can reduce the withdrawal rate for deposits in stress times on average from 20 percent to about 15 percent. For credit, Adasme et al. (2006) and Morgan and Pontines (2014) argue that lending to small and medium-sized enterprises lowers nonperforming loans (NPLs) and the probability of default of credit institutions, as diversified loans to small and medium-sized enterprises pose less systemic risk than concentrated large loans. By the same token, Mehrotra and Yetman (2014) suggest the presence of an indirect positive effect, as access to better risk management tools indirectly boosts the resilience of financial institutions (i.e., more resilient borrowers imply more resilient banks). In line with this argument, Bachas et al. (2016) show that other important indirect channels may enhance financial stability. Specifically, the use of debit card prompts a mechanism to monitor bank account balances increasing both trust in financial institutions and overall savings.
Another line of argument is that excessive or increased emphasis on financial stability may prolong or increase involuntary financial exclusion. An inappropriate calibration of the regulatory framework for basic financial services according to their contribution to risks for the entire financial system can become a cause for exclusion. Financial institutions may limit access to financial services for low-income groups, especially in times of regulatory tightening, in an attempt to boost profits and cut off risky customer segments. This response can negatively affect households' welfare because financial services ease consumption smoothing, expand investment opportunities, reduce poverty, and reduce income inequality (Claessens, 2006) . Nevertheless, Dittus and Klein (2011) point to the need to design regulation of financial innovations in terms of the nature and risks of each different financial service/innovation. Excessive emphasis on financial stability can prolong involuntary financial exclusion by preventing innovation (BIS, 2015) . Conversely, financial stability can enhance trust in the financial system, improving financial inclusion (Mehrotra and Yetman, 2014) and the likelihood that households save formally (Beckmann and Mare, 2016) . Small denomination instruments allow households to hold diversified portfolios. The pooling of these resources facilitates financing projects on a bigger scale. Moreover, financial inclusion enables more effective adjustment in savings and investment decisions, thereby insulating households' consumption from output volatility (Mehrotra and Yetman, 2014) . Dabla-Norris et al. (2015) use a calibrated theoretical model to illustrate the importance of country-specific characteristics for assessing the implications of financial policies on access to credit, depth of credit markets and intermediation efficiency for GDP and inequality in developing countries.
In a recent contribution to this debate, Sahay et al (2015) use selected cross-country data, relying mostly on the IMF's Financial Access Survey, to illustrate that financial stability risks increase when access to credit is expanded without proper supervision. Financial buffers tend to decline when access to credit expands; they decline faster in countries with weaker banking supervision. In contrast, countries with strong supervision could see some financial stability gains from higher inclusion. The paper points to large differences in the effectiveness of supervision across countries, signaling the potential risks to financial stability from an unchecked broadening of access to credit. Sahay et al. (2015) also suggest that increasing access to financial services other than credit does not affect financial stability adversely.
Our contribution to the existing literature is three-fold. First, we propose a framework where we identify concepts and measures for financial inclusion and financial stability. Second, we provide empirical evidence on the synergies and trade-offs between financial inclusion and financial stability at different levels of aggregation. Third, we condition the covariance between financial stability and financial inclusion on several country characteristics that are likely to affect the linear relationship between the two outcomes.
Concepts and Measures
We define financial inclusion as the use of a range of financial services by individuals and firms (consistent with definitions in Beck et al., 2007; Demirgüç-Kunt and Klapper, 2012; Allen et al., 2012; World Bank, 2014; BIS, 2015; Demirgüç-Kunt et al., 2015; and Sahay et al, 2015) . We focus on the use of financial services (account ownership, payments, savings, credit, and insurance) rather than access to those services, because access by itself does not mean that individuals and firms will actually take up financial services, use them responsibly, and benefit from them. For example, individuals may not take up financial services because of their low financial literacy and capability (Cole, Sampson, and Zia, 2011) , or because of their preference for informality due to poor quality of public services and general governance problems.
In the latter case, to change incentives for financial inclusion, reforms outside of the purview of financial policy must be implemented.
At the theoretical level, we thus distinguish between the lack of access (supply side constraint) and voluntary financial exclusion (demand side constraint). We focus on the market clearing outcome of financial inclusion-that is the use of financial services (account ownership, payments, savings, credit, and insurance). Using several distinct dimensions of the financial inclusion concept enables us to capture the possible different purposes for which each financial service is used, and separate the behavior of individuals from firms. Individuals can use financial services, for instance, to finance consumption, make payments, invest in education, and insure against the loss of income in old age (World Bank, 2014) . Moreover, their use of financial services can affect an occupational choice between being an entrepreneur versus wage earner. Firms can use financial services, for instance, to finance the working capital, expand production, invest in facilities and equipment, and insure against business risks.
Financial stability is defined in a broad sense to capture (i) resilience of the financial system; (ii) volatility in key segments of financial intermediation; and (iii) negative, low probability events associated with financial crises. Given the dominant role of banks in most of the world's financial systems, and given data availability, our measures focus on banks. Conceptually, however, we are aiming to approximate stability of the broader financial system. The first dimension, resilience, is important because it indicates the degree to which the system can withstand future shocks. The second dimension, volatility, is important because greater uncertainty, risk, and dispersion in outcomes are intrinsic to unstable financial development. Even relatively resilient financial systems can under-deliver due to spillover and contagion effects reflected in market volatility. Third, to properly account for low probability risks in our analysis, we explicitly cover financial crises, which are extreme events when the financial sector fails to perform its core functions. Figure 1 exemplifies these concepts of financial inclusion and financial stability, along with the measures used in this study.
The complete list of variables used in the analysis, along with the description and data sources, appears in Table 1 . The set of empirical indicators is described in the next two sub-sections.
Financial inclusion: Measures
We measure the use of financial services primarily with data from the Global Findex 1 and Enterprise Surveys. 2 We distinguish between individuals and firms, 3 and classify our variables according to the type of financial services. We choose a parsimonious set of indicators that consistently measure our definition For individuals, the provision of credit is measured using the indicators "has a credit card" and "borrowed in past 12 months from a financial institution" from the Global Findex. Both indicators capture formal borrowing. Savings are quantified using the variable "adults saving at a financial institution in the past year". Account ownership is captured using the variable "account at a financial institution". Insurance is measured with the variable "purchased agriculture insurance". As a robustness measure for insurance, we also use data from the International Monetary Fund's Financial Access Survey (FAS) 5 and include "life insurance policy holders" and "non-life insurance policy holders". Payments is accounted for by the indicator "has a debit card" and a combined measure computed using information on the two waves of Global Findex to compute an indicator for the usage of the Internet or other electronic means to make payments.
Financial inclusion of firms is measured using information from the Enterprise Survey and Global Findex. The use of credit is captured through "percent of firms with a checking or savings account" and "percent of firms using banks to finance investments". Savings for business purposes are captured by the variable "saved in past 12 months: for farm/business purposes". Account ownership is measured using the "percentage of firms with a checking or savings account". Payments are quantified with the variable "used an account at a financial institution for business purposes". Figure 2 reports the distribution of the indicators employed in the analysis, arranged by country income-group. It also highlights the median, the minimum and the maximum of the distribution by income group.
The distributions of the financial inclusion indicators show that credit cards, account ownership, debit card, and electronic payments are used more in high income countries. For these indicators, the median value for high income countries is higher or very close to the maximum value for upper middle income countries and significantly higher than the remaining groups. Firm financing by banks appears to be the highest in some upper middle income countries, probably denoting a financial development pattern where capital markets complement banks for firm financing in the most financially developed countries (De la Torre et al., 2013) . Data on agricultural insurance is available only for less developed countries.
Financial stability: Measures
To measure financial stability along the three dimensions discussed earlier-financial resilience, volatility and crisis outcomes-we retrieve data from the World Bank's Global Financial Development Database (GFDD), 6 the IMF's FAS, and Laeven and Valencia (2013) . We choose a parsimonious set of indicators that consistently measure our definition of financial stability. Our selection of the variables 4 See for instance Beck et al. (2008) , Čihák et al. (2012) , and the World Development Report 2014 (2013). as well as an effort to achieve broad country coverage.
The first dimension, financial resilience, is measured using proxies for solvency of financial institutions, their liquidity positions, and exposure to credit risk. The first sub-category is quantified by using the capital ratio (percentage of capital in total assets) and the Z-Score. Both measures gauge the solvency of national banking systems. The capital ratio is a well-known measure that, as suggested for example by the Basel Committee on Banking Supervision (2010) is linked negatively to the probability of occurrence and the severity of distress. The Z-Score is a more comprehensive measure that combines information on leverage (equity to assets) with performance (return on assets) and risk (standard deviation of return on assets) to more fully approximate the likelihood of insolvency in the banking sector (Mare et al., 2015) . 8 Liquidity standards are also associated with the reduction in the probability of crises (Basel Committee on Banking Supervision, 2010). Therefore, in the second sub-category, we quantify the exposure to liquidity risk by examining the risks associated with a mismatch between assets and liabilities. Specifically, to capture the liquidity risk exposure, we use the ratio of credit provisioning to bank deposits and the ratio of the most liquid assets to short term funding (Bologna, 2015) . The third sub-category of nonperforming loans (NPLs) accounts for two different aspects. The ratio of nonperforming loans to total loans is widely used as a (lagging) measure of credit risk exposure (Delis et al., 2014) . The ratio of provisions to nonperforming loans gives an indication on adequate provisioning taking into account past performance and expected losses (Abedifar et al., 2013) .
The second dimension, volatility, is quantified through the standard deviation in credit growth and deposits growth at the country level. We consider both price and volume growth. We first compute the year on year growth rate at the country level in bank lending rate, commercial banks outstanding loans, deposit interest rate and commercial banks outstanding deposits. We then compute the standard deviation of the growth rate at the country level. In this way we are able to quantify the uncertainty and risk deriving by both the variability in the cost and provisioning of credit, and the cost and volume of funding.
The third dimension captures the cost of crises, calculated using data from Laeven and Valencia (2013) . We consider measures of banking crises including the output loss (the cumulative loss in income relative to pre-crisis trends), the costs of government intervention to mitigate and resolve the crises (direct fiscal outlays due to financial sector rescue packages), and the peak level of realized credit risk (the peak ratio of NPLs to total loans). Figure 3 reports the distribution of the various indicators used to measure financial stability arranged by country income-group. It also highlights the median, the minimum and the maximum of the distribution by income group.
The distributions of the financial stability indicators show that the most advanced countries score relatively worse than the other countries in some indicators. For instance, the median value of high income countries appears the lowest for capital ratios and the highest for the variability in the deposit rate growth.
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See for instance, Lowe (2002) for a discussion of macroeconomic consideration for risk measurement, Danielsson et al. (2015) for the link between volatility and financial crises, and Acharya et al. (2010) for the importance of measuring tail risks.
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While the Z-score contains equity to assets, which is very similar to the capital ratio, the two indicators deliver statistically different information. They are uncorrelated based on the computed correlation matrix (Annex 2).
Moreover, there is a wide range of the distributions per level of income, meaning that within each group there is a stark difference between best and worst performers. Overall, the effects of the recent financial crisis are visible, especially for many advanced economies, in terms of lower resilience and high volatility in the banking sector fundamentals.
Conceptual Framework and Empirical Approach
This section proposes a framework illustrating the interactions between financial inclusion and financial stability. The framework aims to: (i) demonstrate the policy relevance of interactions between inclusion and stability, and (ii) motivate our empirical analysis of these interactions using cross-country data.
In the framework, we assume that financial stability and financial inclusion are both important outcomes for financial policy makers.
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When considering and discussing expected financial sector outcomes, and when prioritizing design and implementation of alternative financial policies, policy makers could miss important aspects by ignoring the interactions between these two outcomes. To illustrate this point, it is useful to consider the following equation:
where • is expectation operator and • captures the (linear) dependency between the two outcomes, financial inclusion and financial stability.
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To inform policy aim at developing financial systems that are jointly stable and inclusive (the right hand side of equation (1)), the empirical research typically focuses on achieving the expected outcomes of stable or inclusive financial systems separately. But limited attention has been paid to the covariance term. This paper focuses on the covariance term, , and its practical relevance. Note that if financial inclusion and stability were independent outcomes, the covariance term would be zero. However, if the two outcomes are linearly co-dependent, the covariance will be significantly greater than zero in absolute value. It can be significantly negative when achieving the two outcomes involves a tradeoff for policy makers-for instance, taking more systemic risk in the pursuit of increasing financial inclusion in credit. Conversely, it can be significantly positive when achieving the two outcomes leads to synergies-for instance, greater financial stability improves trust in the financial sector and increases the likelihood of using bank deposit accounts. Note that the other important outcome for financial policy makers could be financial efficiency. The proposed framework can be readily extended to three outcomes. Here, we focus on inclusion and stability.
It is worth noting that we are not suggesting that greater inclusion is always necessarily better (or that stability is always better) from the policymaker's viewpoint. To derive the optimal policy rules for these two variables, one would need to solve a policy model with: (i) a policy objective function, (ii) an equation describing the effect of a policy tool that affects financial stability, (iii) an equation describing the effect of another policy tool that drives inclusion, (iv) and equation (1) above that describes the interaction between the outcomes. Solving this system would provide the two optimal policy rules for the two policy tools.
We estimate the relationship between the concepts of financial inclusion and stability by using the best available cross-country data. For the inclusion measures, , we assume that they comprise of four orthogonal components:
, the aggregate component ; , the component specific to economic agent (firms or individuals) ;
, the component specific to the type of financial service (payments, savings, credit, insurance),,; and , the measurement error that comes with any empirical data. ,
On aggregate, the component will prevail and capture the systematic variation across all financial inclusion indicators. When dissecting the empirical measures by type of economic agent, will prevail with the possibility that dominates. Recall that and are orthogonal so that disappears in aggregation across economic agents. Similarly, when dissecting the empirical measures by type of financial service, the components will prevail with the possibility that could dominate . In the latter case, the service-specific results (the covariance between inclusion in savings and stability) will be different from the aggregate results. In all cases, there is the possibility that the measurement errors (a white-noise process) associated with the empirical measures could be so large that they will prevent identification of any relationship whether it exists or not.
For the stability measures, , we assume that they comprise of three orthogonal components: , the aggregate component ;
, the component specific to each dimension of financial stability considered, ; and , a white-noise measurement error. ,
Again on aggregate, will dominate the data. But when dissecting the stability measures by the considered dimensions of financial stability (resilience, volatility, and crises), will prevail in the data with the possibility that dominates in which case the results by dimension of financial stability will be different from the aggregate results. The measurement error could be again so large that it will prevent drawing any inference on the underlying relationship be it zero or otherwise.
Using these component assumptions, we study the linear interdependence between stability and inclusion at different levels of aggregation, following equations (2) and (3), to gain deeper insights into the microstructure of the relationship between financial inclusion and stability. To avoid issues of possible endogeneity, we use a non-parametric approach, emphasizing that our estimates are indicative of an association, which does not necessarily imply causality between inclusion and stability.
The analysis is conducted at four levels. First, we compute the Spearman's rank correlation between individual measures of inclusion organized by type of product/service and agent (individuals and firms), and stability dimensions. Using these results, we explore the distribution of the pairwise correlation coefficients for all considered measures of financial stability and inclusion, to broadly characterize the shape of their association. We examine the modes, central tendency, dispersion, as well as skewness of this distribution. Moreover, to gain a better understanding of this association by type of economic agent, we examine separately the distributions for the inclusion of individuals and firms.
Second, we examine how the correlations between inclusion and stability vary across types of economic agent (individuals and firms), financial services (account, e-payments, deposits, credit, and insurance), and dimensions of financial stability (financial soundness indicator, ex-post volatility indicator, and crisis indicator), by averaging the correlation coefficients for the relevant pair. For instance, the use of credit could be positively correlated with financial crises, but the use of savings could be negatively correlated with financial volatility. In doing so, we are interested in determining whether promoting financial inclusion in certain financial services could be associated with higher volatility or more systemic risk (World Bank, 2014) . Similarly, we are interested in observing whether greater stability could have negative associations with certain dimensions of financial inclusion, and which ones in particular. Moreover, we are interested in finding out whether financial inclusion in some services could help generate synergies with financial stability and vice versa (World Bank, 2014) .
Third, we compute the correlation between aggregate indexes measuring financial inclusion and financial stability. Our baseline approach is to calculate each index using an equally-weighted average of all indicators (rescaled to lie between 0 and 1) included in a specific sub-category-for instance, the average of all the stability indicators for the overall stability index. Moreover, using the aggregate indexes, we calculate the average correlation for different levels of financial stability (by deciles). For robustness, we also examine two alternative approaches: a) standardizing each indicator before computing the indexes; and b) using the principal components and the factor weights associated with each individual variable included in a specific index.
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Fourth, given that individual country characteristics may be important for shaping the interaction between financial inclusion and stability, we condition the aggregate correlation 12 between the overall stability index and inclusion index on individual country characteristics, including the conditions of different financial sector architectures (Allen et al., 2012) . This can be expressed as follows:
where X is a set of country characteristics that affect how inclusion and stability interplay with each other.
13
We perform the conditioning one country characteristic at the time, separately for the conditional correlation between overall financial stability and respectively overall financial inclusion, financial inclusion for firms, and financial inclusion for individuals. This univariate conditioning is employed to maximize the number of available observations for our conditional estimations. Later, we also condition the correlation between inclusion and stability on a multivariate set of country characteristics. We select a parsimonious subset of the most pertinent country characteristics in the multivariate conditioning using forward-stepwise selection (Berk, 1978) . For the multivariate conditioning, we fit the following regression (parametric) model. We use the cov(.) notation to refer back to Equation (1) in more general terms:
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For the sake of space, we do not present the findings using the first principal component and the normalization using the standard deviation of each variable. The results are available from the authors upon request.
where the subscript i denotes the country, w = 1, …, W is the number of conditioning variables that potentially affect the covariance between inclusion and stability. The covariance is approximated by the product of the deviations from the cross-sectional mean for inclusion and stability:
We construct three measures of covariance between financial stability and respectively overall financial inclusion, financial inclusion for firms, and financial inclusion for individuals.
14 The next section discusses the results from applying the four pieces of analysis.
Results
We analyze the distribution of pairwise correlation coefficients for the measures of financial stability and inclusion to gain an understanding of the overall association between the two concepts. The discussion is grouped into four subsections. The first subsection analyzes the empirical distribution of the computed correlations overall and by the type of economic agent. The second reports the average correlations by economic agent, financial service, and dimension of financial stability. The third section shows the aggregate correlations between inclusion and stability using constructed indexes from measures of inclusion and, separately, stability for each country. The final subsection presents the results of the regression analyses to identify country characteristics that explain the variation of the aggregate correlations across countries.
Empirical distributions of correlations
We compute the pairwise correlation between the measures of financial inclusion and financial stability. The variables measuring the two concepts are first transformed to ensure that an increase in a variable measures improvement in financial inclusion (or financial stability). A positive correlation coefficient thus denotes the presence of potential synergy between inclusion and stability, as improving (worsening) financial inclusion is associated with improving (worsening) financial stability. A negative correlation then indicates the presence of a trade-off, as the increase (decrease) in a variable measuring one concept is associated with a decrease (increase) in a variable measuring the other concept. Table 2 reports the results for the pairwise coefficients across the two financial outcomes.
Our results suggest that there is a negative association (trade-off) between some indicators of resilience and financial inclusion variables. Higher bank solvency ratios are negatively correlated with the use of financial services, particularly for individuals (Table 2) . Moreover, there is a trade-off between several inclusion indicators and the costs of banking crises. Greater financial inclusion (increase in account ownership or debit card penetration) is associated with more costly financial crises (output and fiscal costs, as well as the peak NPL ratio). Nonetheless, financial systems more inclusive of individuals are generally associated with lower average NPLs. Looking at the histogram of the empirical correlations (Figure 4 ), we find a greater likelihood of negative association between inclusion and stability, including between banking 12 crises and the various uses of credit). 15 However, statistical tests suggest the presence of more than one mode in the distribution of pairwise correlations between inclusion and stability, which could indicate that both trade-offs and synergies are likely between inclusion and stability ( Figure 4) . 16 An interesting question arises of whether this distribution could be different for the inclusion of firms compared with that of individuals. We thus investigate further whether there are systematic differences between the inclusion of firms and individuals in relation to financial stability. The results for firms ( Figure  5 ) and individuals ( Figure 6 ) differ somewhat. The distribution of correlation coefficients between financial inclusion and stability for firms indicates the possibility of trade-offs between inclusion and stability in extreme circumstances. However, extreme events are less likely (the tails of the distribution are shorter than for the whole sample). 17 Overall, financial inclusion of firms appears to be less interlinked with stability than for individuals, so that policy makers could do no harm by implementing polices on the inclusion of firms independent from those on financial stability. By contrast, the distribution of correlation coefficients for individuals indicates that policy makers will be confronted with significant trade-offs and synergies (depending on type of financial services, economic agent, the degree of financial stability or inclusion, and country characteristics) when implementing policies on inclusion and stability.
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Implementing these two sets of policies independently and ignoring interlinkages could result in suboptimal financial sector outcomes (future crises or continued financial exclusion) and unintended consequences. Note that financial inclusion for individuals can also complement stability. Therefore, appropriate policies, such as greater use of saving instruments (Han and Melecky, 2013) , could yield progress in both inclusion and stability.
Average correlations by economic agent, financial service, and dimension of stability
The average correlations between financial inclusion and financial stability based on economic agent (firms and individuals), financial services (account, payments, savings, credit, and insurance) and dimension of financial stability (resilience, volatility, and crises) provide further information (Table 3) .
Overall, high resilience and low volatility-the first two dimensions of financial stability-do not seem to be significantly associated with financial inclusion of individuals or firms for any financial service. 15 This calculation assumes that all the estimated pairwise correlations are drawn from the same distribution characterizing the association between financial inclusion and stability. The distribution ranges from -0.53 to 0.43, and it is not normal as suggested by a formal test (D'Agostino et al., 1990; Royston, 1991) . Moreover, it is left-skewed and leptokurtic, meaning that we observe longer and fatter lower tails. 16 This conclusion is based on the shape of the estimated kernel density for the distribution. The null hypothesis of the formal test of unimodality cannot be rejected. 17 The support of the distribution is narrower than the one for the overall financial inclusion. The distribution is significantly left skewed, but we do not find a significant evidence of kurtosis, meaning that we observe a long lower tail that is not significantly different from the tail of the normal distribution. Statistical tests also indicate that the distribution of correlations for firms' inclusion is characterized by only one mode. This finding is also reflected in the shape of the estimated kernel density for the distribution.
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The support of the distribution is about as wide as the one of the correlations for the overall financial inclusion. The distribution is not significantly skewed but it is leptokurtic, meaning that we observe fatter tails (positive and negative) than in the normal distribution. The null hypothesis of the formal test for unimodality cannot be rejected at the 10% level. The kernel density indicates two visible modes of which the left one (the peaking negative values) has higher probability.
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In contrast, milder crises or the absence of crises-the third dimension of financial stability-is significantly negatively correlated with payments of individuals and firms, as well as account ownership, savings and credit of individuals. 19 However, as shown in Table 3 , more stability (lower cost of crises) is significantly positively correlated with the inclusion of firms in savings. In contrast, increasing account ownership among individuals, use of electronic payments (including for internet purchases), and drawing on consumer credit are associated with greater probability, and higher cost of crises.
Disaggregating the resilience dimension of financial stability into bank capital, liquidity, and NPL ratios indeed reveals a number of significant correlations, both negative and positive, and suggests that there are more nuanced interlinkages between inclusion and the sub-dimensions of financial resilience. While capital and liquidity ratios show similar interlinkages to those estimated for crises overall, low NPL ratios show significant positive correlations with greater inclusion in account ownership, electronic payments and credit-more so for individuals than firms.
Disaggregating the volatility dimension of financial stability into the variability of lending rate, credit growth, deposit rate, and deposit growth also reveals rich interlinkages between financial inclusion and the sub-dimensions of financial volatility. The volatility of lending rate and credit growth both show significant negative correlation (trade-offs) with financial inclusion, in particular with account ownership, electronic payments, savings, and credit. We also find one negative association of life insurance with credit, which could reflect the link between required insurance of mortgages and the borrower's repayment capacity in higher income countries.
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These estimated interlinkages are thus consistent with those for crises, capital and liquidity. However, they are very different from the interlinkages estimated for the volatility of deposit rate and deposit growth. With the latter, financial inclusion shows significantly positive association for accounts, payments, savings, and credit-again more so for individuals than firms, which could reflect differences in the quality of the measures of inclusion for individuals (Findex) and firms (Enterprise Surveys). For instance, our finding of a significant correlation (of about 0.4) between the volatility of deposit growth and the use of deposits by individuals is consistent with the finding of Han and Melecky (2013) that a 10 percent increase in the use of deposits can reduce deposit withdrawal rates in stress times by about 5 percentage points.
We do not detect any significant positive effect of insurance on volatility and financial stability at large. Although non-life insurance appears to be associated with decreasing volatility of credit, relatively noisy data and limited country coverage prevent us from drawing a clear inference.
Overall, the results suggest that in normal times, financial inclusion aids financial stability, especially by decreasing through-the-cycle expected losses and costs of business for banks (recall the results for NPLs), and by lowering the volatility of deposit growth and deposit rates. However, for the volatility of credit, capital, and liquidity buffers, as well as for outright crises, financial inclusion could endanger financial stability because of its potentially negative implications for unexpected losses.
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Note that account ownership and credit are related, as getting credit from an institution often requires the prospective borrower to open an account with the prospective lender. Use of electronic payments with such account then follows. Indeed, account ownership, the use of debit cards, and the use of Internet or electronic payments are highly positively correlated (Annex 1).
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Note that the insurance sample is much smaller than for other services, and mainly includes higher income countries reporting to the IMF's Financial Access Survey.
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Aggregate correlations based on indexes summarizing measures of inclusion or stability
The overall rank correlation between summary indexes of inclusion and stability, including both firms and individuals, is -0.455 (which is significantly different from zero), suggesting that the macroeconomic interlinkages between inclusion and stability could create trade-offs for policy making (Table 4) . These trade-offs are significant and must be duly considered in policy prioritization, design, and implementation. Interestingly, the correlation between inclusion of individuals and financial stability is of greater magnitude (-0.501) than the correlation for both firms and individuals, as also indicated by the results for the distribution of the pairwise correlations. Conversely, the correlation between the inclusion of firms and stability is not significantly different from zero. These results do not appear to vary significantly at different levels of financial stability. Overall, this analysis suggests that it may be safe to ignore linkages between inclusion and stability when designing and implementing policies on the inclusion of firms. But policy makers have to be vigilant when prioritizing and designing policies for the inclusion of individuals.
We further dissect the aggregate correlation and the correlations for firms and individuals by inspecting the values of the inclusion index along different deciles of financial stability. We aim to see whether the relationship is monotonous and can be summarized by the mean correlation. We compute the quantile conditional mean of financial inclusion for each decile of the distribution of the financial stability index. The results of this analysis are shown in Figure 7 which reports the quantile conditional mean indexes for overall inclusion (Panel A), individuals (Panel B) and firms (Panel C).
The conditional mean values of overall inclusion per decile of stability suggest a fairly monotonous (linear) negative relationship, where increases in overall stability are associated with decreases in overall inclusion-confirming the earlier finding of a potential trade-off between inclusion and stability at all levels. As revealed by Figures 7 -Panel B and C, the negative monotonous relationship derives from the inclusion of individuals. The latter relationship shows a stronger negative slope than the slope for the overall inclusion index. In contrast, the mean value of inclusion of firms per decile of the stability index is fairly flat, suggesting no significant correlation across the entire range of the stability deciles. 
Correlations conditional on country characteristics
To examine in more depth what shapes the inclusion-stability nexus at the macro level, we compute the correlations between financial inclusion and financial stability conditional on country characteristics. First, we calculate the correlations conditional on one country characteristic at a time, to maximize the number of available observations. We divide the sample into two groups according to the median value of a given country characteristic, and then compare the difference between the computed correlations using an appropriate statistical test. Second, we use regression analysis to gain complementary inference while conditioning on all relevant country characteristics at the same time. Table 5 reports the results for the univariate conditioning.
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If anything, the chart suggests a hump-shaped relationship indicating that an optimal level of financial stability could exist to maximize inclusion for firms. The hump-shaped relationship is more visible for the aggregate indexes constructed using alternative methods, in particular using the weights of inverse standard deviation.
We discuss the statistically significant results only for the conditional correlations between overall financial stability and overall financial inclusion (Table 5 under the heading Overall). Countries with higher informality, as measured by the number of years firms operated without formal registration (results for other indicators of informality are not significant), experience a lower trade-off between financial inclusion and stability. A plausible explanation is that previously informal firms that enter the formal sector are relatively greater risk-takers, because informal credit is more expensive and required them to take more risk.
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Because risk appetites are unlikely to change fast, rapid increases in credit to previously informal firms that enter the formal sector should be monitored for potential threats to financial stability. High financial openness and unobstructed inflow of capital could impose a higher trade-off between inclusion and stability. To manage this trade-off, financial account liberalization may need to be accompanied by adequate prudential supervision to ensure that only responsible financial inclusion takes place.
Limited restrictions on investment appear to increase the trade-off between inclusion and stability, perhaps because such policies allow for greater risk-taking. In contrast, low marginal tax rates and tax burden 23 may mitigate potential trade-offs by lowering the magnitude of the negative correlation between inclusion and stability. Low taxes and smaller social safety nets may stimulate greater precautionary savings by individual and firms that could decrease financial volatility. Also, increases in the strength of the governance structure could significantly reduce the overall negative correlation between inclusion and stability and mitigate the trade-off for policy makers.
When disaggregating financial inclusion to that of firms and that of individuals we can observe some results that are specific to each economic agent. Inclusion of firms can generate smaller trade-offs or even synergies with financial stability in deeper financial system (greater credit to GDP ratio), in countries with higher education attainment, lower percentage of working age population, and greater adoption of mobile phone technology. Highly significant is also the association of stronger public governance with smaller trade-offs and possibly higher synergies between the inclusion of firms and financial stability. Also the inclusion of individuals correlates more positively with stability in countries that show sustained financial deepening (higher through-the-cycle growth of credit), higher education attainment (secondary enrollment rates), and greater informality-similar to the aggregate results. In contrast to the aggregate results and the results for firms, greater share of domestic private ownership in firms significantly mitigates the trade-off between inclusion and stability. However, greater foreign ownership amplifies the trade-off between the inclusion of individuals and stability. In addition to financial openness, fiscal freedom and investment freedom that proved important also on aggregate, financial sector liberalization (financial freedom) increases the trade-off between the inclusion of individuals and stability.
The multivariate conditioning on country characteristics (reported in Table 6 ) provides results that are broadly consistent with the univariate conditioning but the estimation sample is more representative of developing countries. To support our conjecture, Annex 5 provides estimates of the difference between the risk-taking appetite between self-employed in the formal and informal sectors using the Life in Transition Survey II for countries with available data. We thank Hernan Winkler for providing us with the estimates.
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This is the 'fiscal freedom' indicator in the Heritage Foundation's Index of Economic Freedom. 24 Note that this exercise is done on a much smaller sample than the univariate conditioning. We see it as delivering complementary inference on the country characteristics influencing the covariance between inclusion and stability, rather than a superior source of inference. To partially address the influence of the different sample sizes, we run two regressions constraining the sample size to 99 observations (Table 6 , Column 1, 3 and 5) and 144 observations (Table financial inclusion and fostering financial stability. In contrast, low tax rates are estimated to have a significant positive effect on the covariance between inclusion and stability-that is, generate or increase synergies between the two outcomes. Greater formalization of the economy-increase in the percentage of firms that formally registered when they started operations in the country-is estimated to introduce or significantly increase the trade-off (this variable is more significant than in the univariate conditioning exercise). Education-enrollment rates in secondary education-is estimated to generate synergies between financial inclusion and stability (although this effect was insignificant in the univariate conditioning). Perhaps the transmission from education could work through improved financial literacy that ensures responsible financial inclusion, with positive implications for financial stability (Klapper, Lusardi, and Panos 2013 ).
The results are somewhat different when the maximum number of countries are included (Table 6 , Column 2), which includes many high-income countries that were excluded in the first exercise immediately above. Here financial openness is insignificant, probably because more high income countries with greater capacity to manage capital flows are included. Low tax rates retain their positive effect, at the 5 percent significance level (a stronger result than the 10 percent level in Column 1). Population density is estimated to have a significant, positive effect on the covariance, and can thus introduce or increase synergies between inclusion and stability (at the 10 percent level)-even though population density was not significant in our univariate conditioning. More densely populated countries may benefit from more intensive social networks that ease screening and monitoring of financial customers, as well as ease the emergence of self-monitoring groups-for instance, credit cooperatives and private guarantee schemes. Other things equal, finance could thus be more responsible in densely populated countries and generate synergies with financial stability by increasing the scale of the market and diversifying exposures of banks. Finally, the depth of the credit information index (the coverage and richness of credit reporting systems) is significant in generating or enhancing synergies between inclusion and stability at the 5 percent level.
The covariance between stability and financial inclusion of firms (Table 6 , Column 3 and 4) is significantly influenced by financial openness and education in the smaller sample (column 3) consistently with the aggregate results and the results for the inclusion of individuals. In the larger sample, all country characteristics appear insignificant. This finding is not surprising given that the evidence we obtained from the empirical distributions and the aggregate correlations. Recall that the distribution of the covariances (correlations) between the indicators of stability and of the inclusion of firms is centered at zero and has a normal shape. One interpretation of this could be that the inclusion of firms and stability are uncorrelated and that the normal distribution is due to the white noise disturbances that cannot be explained by country characteristics. This is what we find in our multivariate regression when using the maximum number of countries. Perhaps when even better data on firm inclusion than those from the Enterprise Survey are gathered consistently across countries we will be able to probe the finding in more detail through further research.
The country characteristics explaining the covariance between stability and financial inclusion of individuals (Table 6 , Column 5 and 6) show several similarities with the aggregate results but also some differences. As for the aggregate results, the covariance of stability with inclusion of firms is significantly influenced by financial openness fiscal freedom, population density, education, and the depth of credit 6, column 2, 4 and 6, which drops indicators for which coverage is insufficient). It was mostly high-income countries that dropped out in the smaller sample (Annex 4). information systems. In addition, greater trade-offs between the inclusion of individuals and stability are associated with greater investment freedom-including less regulated domestic and foreign capital flows and labor markets-and deeper financial systems as measured by credit to GDP. It appears that the tradeoffs in the country context of greater financial openness, investment freedom, and financial depth, can be mitigated or even reversed when financial policy to advance financial inclusion of individuals is accompanied by deepening of credit information systems. While fiscal freedom and population density have to be treated exogenous to financial policy, coordination with fiscal and urbanization policies could help as well.
Conclusion
Understanding the interrelationship between financial inclusion and stability is paramount for policy makers. This paper confirms that there is indeed much to gain from coordinated policies that take into account synergies and trade-offs between financial inclusion and financial stability. On average, there appears to be a trade-off between financial inclusion and stability that should be considered by policy makers. However, both trade-offs and synergies are found in cross-country experience depending on the indicator of stability and inclusion one is examining. This implies that while trade-offs can dominate the relationship between inclusion and stability, synergies can occur with almost equally high probability. Excluding periods of crisis, we find that greater financial inclusion is associated with greater stability and may mitigate expected losses of the financial sector. But greater financial inclusion, particularly associated with extensive borrowing by individuals, may also increase the risk of extreme events, unexpected losses of the financial system, and ultimately more frequent banking crises.
The relationship between inclusion and stability is systematically influenced by country characteristics, such as financial openness, tax rates, education, and the depth of credit information systems. While financial openness increases trade-offs between inclusion and stability, low tax rates, education, and credit information depth help generate synergies between the two goals. Greater financial openness and movement of capital is particularly challenging in middle and low income countries that tend to have a limited capacity to manage capital flows and ensure prudent and efficient allocation of the funding to creditworthy firms and individuals. Low tax rates may generate synergies by stimulating precautionary savings due to smaller social safety nets and greater probability of unexpected increases in taxes. Education can generate a positive relationship between inclusion and stability by improving financial literary and responsible financial inclusion that helps the financial system reap the benefits of economic scale and risk diversification. The depth of credit information systems generates synergies by improving screening of creditworthy customers, including new users of credit, and aids stability by, for example, improving the accuracy of estimations of expected losses. Finally, greater information depth also promotes competition in oligopolistic markets, decreases the cost of finance, and encourages more firms and people to start using a financial service or use more than one financial service. Particularly if financial policy focuses on advancing the financial inclusion of individuals, complementary policies to deepen credit information systems could help mitigate the estimated trade-offs with financial stability.
Our findings have important policy implications. Because trade-offs and synergies between financial inclusion and financial stability are significant, they need to be addressed in policy making. Because covering policy on both financial inclusion and financial stability involves multiple government agencies (in many countries the central bank and other financial supervisors) and ministries (in many countries the ministry of finance, economic development, or strategic planning), the trade-offs and synergies must be addressed at a high enough policy-making level. One important tool to formulate high-level policy for the financial sector is the financial sector strategy (Maimbo and Melecky, 2015; Melecky and Podpiera, 2016) . So far financial sector strategies around the world tend to pay little attention to trade-offs, but some good examples exist, such as Malaysia and Switzerland (Bank Negara Malaysia, 2001; Swiss Federal Council, 2009 ). The findings in our paper can thus be interpreted as a call for greater use of financial sector strategies to explicitly mitigate trade-offs and promote synergies between financial inclusion and financial stability. Table 3 Average Pairwise Spearman correlation coefficients by agent, type of financial service and stability measures
Tables
The average value of the correlation coefficients for each category reported in Table 2 . Rows are organized according to the stability measure; columns refer to the types of financial services, split by agent. Red marks denote negative average correlations statistically different from 0; green marks positive average correlations statistically different from 0. Statistical significance (5 percent level) is determined using Fisher Ztransformation. Table 4 Average Pairwise Spearman correlation coefficients Table 4A : Correlation matrix using unweighted average indexes (range)
Average Pairwise Spearman
The Spearman correlation coefficients between financial stability index and financial inclusion indexes. *** represents 1% statistical significance level.
Overall inclusion Individuals Firms Overall Stability -0.455*** -0.501*** -0.072 Table 4B : Correlation matrix using unweighted average indexes (standardized)
The Spearman correlation coefficients between financial stability index and financial inclusion indexes. Each variable is normalized by subtracting the cross-sectional mean and dividing for the cross-sectional standard deviation. We then take the average of the indicators included in a specific financial outcome to compute the separate indexes. *** represents 1% statistical significance level.
Overall inclusion Individuals Firms Overall Stability
-0.395*** -0.460*** -0.116 Table 5 Pairwise Pearson correlation coefficients between overall financial inclusion and stability conditioning on individual country characteristics
The Pearson correlation between overall financial inclusion and financial stability conditional on country characteristics. The sample is split in two using the median value of the conditioning variable. The column "tot obs" reports the total number of observations. The column "ρ (low)" shows the Pearson correlation coefficient for inclusion and stability using information on the countries with a value below the median of the conditioning variable. The column "ρ (high)" is the Pearson correlation coefficient for inclusion and stability using information on the countries with a value above the median of the conditioning variable. The column "p-value" reports the p-value of a two-tailed test where the Null hypothesis is that both samples of pairs show the same correlation strength, i.e., ρ(low) = ρ(high). We compute the correlations coefficients between financial stability and overall financial inclusion (columns under the heading Overall), financial inclusion for firms (columns under the heading Firms), and financial inclusion for individuals (columns under the heading Individuals). Annex 3 presents a description of the conditioning variables. Table 6 Covariance between overall financial inclusion and stability conditioning on multivariate country characteristics
The results of the analysis of a proxy for covariance between overall financial stability and financial inclusion conditioning on multiple country characteristics. The dependent variable is constructed using equation (6): in Column 1 and 2 the covariance is between overall financial stability and overall financial inclusion; in Column 3 and 4, the covariance is between overall financial stability and financial inclusion for firms; in Column 5 and 6, the covariance is between overall financial stability and financial inclusion for individuals. Column 1, 3 and 5 present the estimates obtained using equation (5) and including the variables significant in the univariate analysis (Table 5) . Column 2, 4 and 6 display the estimates obtained using equation (5) and maximizing the number of countries included in the estimation. Standard errors are corrected for heteroscedasticity. 
Individual distributions of the financial inclusion indicators
The distribution of each financial inclusion indicator along with the country code for the minimum, maximum and median value. Data averaged over the two rounds of Global Findex (2011 Findex ( , 2014 Histogram of the distribution of the pairwise correlation coefficients between financial inclusion and financial stability
The distribution of the pairwise correlation coefficients between financial stability and financial inclusion included in Histogram of the distribution of the pairwise correlation coefficients between financial inclusion firms and financial stability
This figure presents the distribution of the pairwise correlation coefficients between financial stability and financial inclusion for firms reported in Histogram of the distribution of the pairwise correlation coefficients between financial inclusion individuals and financial stability
This figure presents the distribution of the pairwise correlation coefficients between financial stability and financial inclusion for individuals reported in Mean of financial inclusion index conditional on the overall stability index
The figure below presents the quantile conditional mean of the overall financial inclusion index and the confidence interval around it, given the decile of the distribution of the financial stability index. In the x-axis we report the deciles of the distribution of the overall stability index. In the y-axis we report the average value of the inclusion index for countries included in a specific decile of the stability index. The bar represents the length of the 95 percent confidence interval around the mean value. The fitted black line is obtained from a regression of the overall inclusion index on the overall stability index. 
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The figure below presents the quantile conditional mean of the financial inclusion index for individuals and the confidence interval around it, given the decile of the distribution of the financial stability index. In the x-axis we report the deciles of the distribution of the overall stability index. In the y-axis we report the average value of the inclusion index for countries included in a specific decile of the stability index. The bar represents the length of the 95 percent confidence interval around the mean value. The fitted black line is obtained from a regression of the inclusion index for individuals on the overall stability index. .5
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The figure below presents the quantile conditional mean of the financial inclusion index for firms and the confidence interval around it, given the decile of the distribution of the financial stability index. In the y-axis we report the average value of the inclusion index for countries included in a specific decile of the stability index. The bar represents the length of the 95 percent confidence interval around the mean value. The fitted black line is obtained from a regression of the inclusion index for firms on the overall stability index. Deciles of the distribution of the Stability Index
Panel
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Annex 1
This table presents the Spearman correlation coefficients for the individual indicators included in the financial inclusion category for individuals and firms. We highlight in red and green the coefficients that are included in the left tail and right tail of the distribution of the Spearman coefficients: lighter green the highest 5 percent; darker green in the highest 10 percent; darker red in the lowest 10 percent; and lighter red in the lowest 5 percent.
Borrowed from a financial institution 1 C r e d i t c a r d 0 . Proportion of private foreign ownership in a firm (%) Proportion of private foreign ownership in a firm (%).Source: Enterprise Surveys.
Proportion of government/state ownership in a firm (%) Proportion of government/state ownership in a firm (%).Source: Enterprise Surveys.
Percent of firms not needing a loan As in Popov and Udell (2012) and Beck et al. (2014) , this variable controls for firms' demand. Source: Enterprise Surveys. Percent of firms whose recent loan application was rejected As in Popov and Udell (2012) and Beck et al. (2014) Measure whether insolvency legislation is designed for rehabilitating viable firms and liquidating nonviable ones. Source: World Bank, Doing Business Project.
